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Rim compositions with permanent anti-fog, anti-mist and anti-cloud properties 

This invention relates to film compositions with anti-fog, anti-mist and anti-cloud properties 
comprising (a) a polyolefin, a polyvinylalcohol, a polyvinylester or mixtures thereof, (b) an 
effective amount of at least one linear ethoxytated alcohol; and (c) an effective amount of at 
least one fluorine-containing surfactant, especially when employed as a greenhouse film for 
agricultural applications. 

Agricultural films which are largely used in greenhouse culture or tunnel culture chiefly in- 
clude soft ethylene resin films which are about 30 to 200 microns thick and which comprise, 
as a base resin, polyvinyl chloride (hereinafter abbreviated as PVC), branched low-density 
polyethylene (hereinafter abbreviated as LDPE), ethylene-vinyl acetate copolymers (herein- 
after abbreviated as EVA), linear low-density polyethylene (hereinafter abbreviated as 
-LLDRE), etc. Of the various properties-requiredJor^the-agrlcultural films, particularly impor- 
tant are weather resistance, anti-fogging properties, heat-retaining properties, and transpa- 
rency. To cope with the recent situation confronting agriculture such as an increased cost 
and a shortage of labour, development of films having an extended duration of life before re- 
placement is desired. 

The atmosphere within greenhouses or tunnels surrounded by an agricultural film is satu- 
rated with water vapour which evaporates from the soil or plants, and the water vapour drop- 
wise condenses on the inner surface of a cold film to cause fogging. Water droplets on the 
film not only greatly reduce the incident sunlight due to irregular reflection but the droplets fall 
on the plants resulting in frequent occurrence of diseases. 

To avoid fogging, anti-fog treatments on the inner surface of an agricultural film converting 
the film into an anti-stick water film and preventing adhesion of water droplets have been 
used thereby assuring transmission of sunlight into the greenhouse or tunnel, raising the soil 
temperature and air temperature within the greenhouse or tunnel, accelerating photosynthe- 
sis of the plants, accelerating healthy growth of the plants, and controlling the occurrence of 
plant diseases. 



Currently employed anti-fog treatments include incorporation of an anti-fogging agent (anti- 

fog-additiveHnte a-fi^ - r 
agent on a film. 

However, an anti-fogging film obtained by coating a soft plastic film with an anti-fogging 
agent has not yet been employed practically as an agricultural film for the following reasons. 
Because of their low surface energy, soft plastic films for agricultural use generally have poor 
wettability and adhesion when coated with surface active agents or hydrophilic high polyme- 
ric substances which have been used as anti-fogging agents. This tendency is particularly 
conspicuous with soft ethylene resin films of low polarity, e.g., LDPE, EVA, and LLDPE films. 
Therefore, where an anti-fogging agent is spray coated with a power atomiser onto a soft 
ethylene resin film, the anti-fogging agent needs to be used in a large quantity and this in- 
creases cost, and a large amount of time is required for spray coating operation. Further, 

spray coating cannot be effected u niformly with insufficient a nti-fogging effects arising. 

Where an anti-fogging agent is applied using a coater, etc., a large quantity of a coating is 
consumed, and the coating speed cannot be increased, resulting in an increase of cost. In 
either case, the coated anti-fogging agent is washed away together with running water drop- 
lets due to poor adhesion resulting in a very short life for the anti-fogging properties. Further- 
more, the coated film undergoes blocking due to the stickiness of the anti-fogging agent. As 
a result, it has been impossible to retain anti-fogging effects in a stable manner for a long 
duration of at least 1 year, more desirably, several years. Most of the state-of-the-art agricul- 
tural films exhibit anti-fogging properties for a period of only about 1 month. 

Anti-fogging agents commonly incorporated into the films include non-ionic, anionic and cat- 
ionic surface active agents. 

Other methods for providing anti-fogging properties to agricultural films, in addition to the 
coating method and incorporation method, include chemical modification of the ethylene 
base resin or the ethylene resin film surface by introducing a polar group, such as a hydro- 
philic group. This technique, however, entails high cost at the present time and is difficult to 
apply to agricultural films. 

Suitable inorganic hydrophilic colloidal substances include colloidal silica, colloidal alumina, 
colloidal Fe(OH) 2> colloidal Sn(OH) 4 , colloidal TiQ 2l colloidal BaSQ 4 , and colloidal lithium 



silicate, with colloidal silica and colloidal alumina most generally used. Suitable hydrophilic 
organic compounds include various non-ionic,, anionic or cationic surface active agents; graft 
copolymers mainly comprising a hydroxyl-containing vinyl monomer unit and from 0.1 to 40% 

• , ' . * - 

by weight of a carboxyl-containing vinyl monomer unit or a partial or complete neutralisation 
product thereof; and sulfo-containing polyester resfns. 

Coating type anti-fogging agents used with this new film type have markedly improved wetta- 
bility and adhesion and coated agricultural films exhibiting anti-fogging properties for a dura- 
tion of about a half year to about 1 year are provided. 

Under these circumstances, none of the state-of-the-art polyotefin-based agricultural films 
satisfies the requirements of long lasting anti-fogging and anti-clouding properties. 

In the field of packag ing, whereby polymer films a re used for covering or e nclosing items of 
sale, and where film clarity or good optical properties are desired, there is a recognised need 
for polymer films which resist fogging when exposed to conditions of temperature and humi- 
dity which can produce condensation on the film. This condensation is especially trouble- 
some when the interior of the package contains enough moisture to produce fogging of the 
interior surface of the film. 

EP-A-0 933 400 discloses a synthetic resin film for agriculture which contains incorporated 
therein: (a) at least one compound selected from the group consisting of (1) an ester of sor- 
bitan with acid wax mainly derived from montan wax, i.e., higher fatty acids mainly containing 
24 to 34 carbon atoms (hereinafter referred to as "montanic acid wax", (2) an ester of glyce- 
rin with montanic acid wax, (3) an alkylene oxide adduct to the ester of sorbitan with monta- 
nic acid wax, (4) an alkylene oxide adduct to the ester of glycerin with montanic acid wax, 
and (5) an ester of polyoxyalkylene and montanic acid wax; and (b) a fluorine-containing 
surfactant. 

EP-A-1 1 52 027 discloses a fog-resistant polyolefin film composition comprising (a) a poly- 
olefin film; and (b) a compound of the formula CH 3 CH2(CH 2 CH2)a CH 2 CH 2 (OCH 2 CH2) b OH, 
wherein a is 9 to 25 and b is 1 to 1 0. 



These known additives do not in every respect satisfy the high requirements to be met by an 

HaciailivenffoffiKeT^p^ 

cloud properties. 

It has now been found that an additive mixture comprising an effective amount of at least one 
linear ethoxylated alcohol, and an effective amount of at least one fluorine-containing surfac- 
tant is especially suitable for the preparation of a film containing a polyolefin, a polyvinylalco- 
hol, a poiyvinylester or mixtures thereof with anti-fog, anti-mist and anti-cloud properties. 

The present invention accordingly relates to a film composition with anti-fog, anti-mist and 
anti-cloud properties comprising 

a) a polyolefin, a polyvinylalcohol, a poiyvinylester or mixtures thereof, 

b) an effective amount of at least one linear ethoxylated alcohol; and 

c) an effective am ount of at least one fluo rine-containing surfactant. 

Of interest are compositions wherein component (b) is a compound of formula I 
CH 3 CH 2 (CH 2 CH 2 ) a CHgCHafOCHaCHa) b OH (I) 
... - wherein a is 9 to 25 and b.isl to 10 _. .... 

In the compounds of the formula I, the term "a" is for example 9, 10, 11, 12, 13, 14, 15, 16, 
17, 18, 19, 20, 21 , 22, 23, 24 or 25. The term "b" is for example 1 , 2, 3, 4, 5, 6, 7, 8, 9, or 10. 

Likewise of interest are compositions wherein component (b) is a compound of formula I, 
wherein a is 1 2 to 1 8 and b is 1 to 3. 

The compounds of the formula I are known in the literature and most of them commercially 
available as Atmer (RTM) [from ICI Americas, Uniquema or Ciba Specialty Chemicals Inc.]. 
Examples of these Atmer (RTM) products are Atmer 103 (RTM) [C.A. Reg. No. 1338-41-6]; 
Atmer 114 (RTM) [C.A. Reg. No. 9005-67-8]; Atmer 410 (RTM) or Atmer 502 (RTM). 

Of interest are compositions wherein component (c) is an anionic fluorine-containing surface- 
tant, a cationic fluorine-containing surfactant, an amphoteric fluorine-containing surfactant, a 



nonionic fluorine-containing surfactant as disclosed in EP-A-0 933 400, page 4, line 45 to 
page 5, line 54 which are incorporated by reference. 

* 

Of interest are also compositions wherein component (c) is" an ethoxylated fiuorine-contai- 
ning alcohol or a fluorine-containing acrylate or methacrylate copolymer. 

* . "■ • " * 

Preferred fluorine-containing surfactants are those disclosed for example in EPrA-0 933 400, 
page 4, line 43 to page 6, line 9. 

Of special interest are compositions wherein component (c) is a compound of formula II 




wherein n is 1 to 10. 

A lot of the fluorine-containing surfactants are commercially available like for example 
Unidyne DS 403 (RTM) [C.A. Reg. No. 148919-89-5; Daikin, Japan]; Unidyne DS 451 (RTM) 
[C.A. Reg. No. 110069-68-6; Daikin, Japan]; Fulorad FC-95 (RTM) [Sumitomo 3M K.K.]; . 
Fulorad FC-98 (RTM) [Sumitomo 3M K.K.]; Fulorad FC-135 (RTM) [Sumitomo 3M K.KJ; 
Fulorad FC-170C (RTM) [Sumitomo 3M K.KJ; Zonyl (RTM) surfactants or Fluorolink (RTM) 
sold by Ausimont. 

Examples of component (a) according to the invention are: 

1 . Polymers of monoolef ins and diolef ins, for example polypropylene, polyisobutylene, po- 
Iybut-1-ene, po!y-4-methyIpent-1-ene, polyvinylcyclohexane, polyisoprene or polybutadiene, 
as well as polymers of cyclootef ins, for instance of cyciopentene or norbomene, polyethylene 
(which optionally can be crosslinked), for example high density polyethylene (HOPE), high 
density and high molecular weight polyethylene (HDPE-HMW), high density and ultrahigh 
molecular weight polyethylene (HDPE-UHMW), medium density polyethylene (MDPE), low 
density polyethylene (LDPE), linear low density polyethylene (LLDPE), (VLDPE) and 
(ULDPE). 



Polyotefinsrfrerthe-poly^ 

rably polyethylene and polypropylene, can be prepared by different, and especially by the 
following, methods: 

*■ 

a) radical polymerisation (normally under high pressure and at elevated temperature). 

b) catalytic polymerisation using a catalyst that normally contains one or more than one 
metal of groups IVb, Vb, Vlb or VIII of the Periodic Table, These metals usually have 
one or more than one ligand, typically oxides, halides, alcoholates, esters, ethers, 
amines, alkyls, alkenyls and/or aryls that may be either n- or c-coordinated. These 
metal complexes may be in the free form or fixed on substrates, typically on activated 
magnesium chloride, titanium(lll) chloride, alumina or silicon oxide. These catalysts 

may be soluble or insoluble in th e polymerisation mediu m. The catalysts can be used 

by themselves in the polymerisation or further activators may be used, typically metal 
alkyls, metal hydrides, metal alkyi halides, metal alkyl oxides or metal alkyloxanes, 
said metals being elements of groups la, I la and/or Ilia of the Periodic Table. The 
activators may be modified conveniently with further ester, ether, amine or silyl ether 
groups. These catalyst systems are usually termed Phillips, Standard Oil Indiana, 

. ... 9A ... . . Ziegler (-Natta), TNZ (DuPont), metallocene or single site catalysts (SSC).-.. 

2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene with 
polyisobutylene, polypropylene with polyethylene (for example PP/HDPE, PP/LDPE) and 
mixtures of different types of polyethylene (for example LDPE/HDPE). 

3. Copolymers of monoolefins and diolefins with each other or with other vinyl monomers, 
for example ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and 
mixtures thereof with low density polyethylene (LDPE), propylene/buM -ene copolymers, 
propylene/isobutylene copolymers, ethylene/buM-ene copolymers, ethylene/hexene copo- 
lymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers, ethylene/octene 
copolymers, ethylene/vinyicyclohexane copolymers, ethylene/cycloolefin copolymers (e.g. 
ethylene/norbomene like COC), ethylene/1 -olefins copolymers, where the 1 -olefin is gene- 
rated in-situ; propylene/butadiene copolymers, isobutylene/isoprene copolymers, ethylene/vi- 
nylcyclohexene copolymers, ethylene/alkyl acrylate copolymers, ethylene/alkyl methacrylate 



: copolymers, ethytene/vinyl acetate copolymers or ethylene/acrylic acid copolymers and their 
salts (ionomers) as well as terpotymers of ethylene with propylene and a diene such as 
hexadiene, dicyclopentadiene or ethyiidene-norbornene; and mixtures of .such copolymers 
with one another and with polymers mentioned in 1) above, for example polypropylene/ethy- 
lene-propylene copolymers, LDPE/ethylene-vinyl acetate copolymers (EVA), LDPE/ethytene- 
acrylic acid copolymers (EAA), LLDPE/EVA, LLDPE/EAA and alternating or random polyal- 
kylene/carbon monoxide copolymers and mixtures thereof with other polymers, for example 
polyamides. 

4. Polymers derived from unsaturated alcohols and amines or the acyl derivatives or acetals 
thereof, for example polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, polyvinyl benzo- 
ate, polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or polyallyl melamine; as well as 
their copolymers with olefins mentioned in 1) above. 

Of special interest is a composition wherein component (a) is polyethylene, polyvinylalcohol, 
polyvinyl acetete or ethylene/vinyl acetate copolymer or mixtures thereof. 

It is also contemplated within the purview of the present invention to employ ethylene poly- 
mers which contain other comonomers, such as acrylic acid, methacrylic acid, alkyl acrylates, 
vinyl esters, and carbon monoxide. These type of monomers, which contain oxygen atoms, 
are employed using a free-radical initiator, but are not very well suitable when co-ordination 
catalysts are employed. The co-ordination catalysts, which generally contain metal-carbon 
bonds, are usually poisoned or deactivated by compounds containing oxygen-carbon bonds 
or hydrogen-oxygen bonds when employed in quantities such as are involved in copolymeri- 
sation thereof. On the other hand, copolymerisation of ethylene with the higher hydrocarbon 
olefins is best done using a co-ordination type catalyst 

In the present invention, it is preferred that the ethylene polymer be of the LLDPE variety, 
especially those which have a melt flow value in the range of about 0.1-10 and enough co- 
monomer units to give a density in the range of about 0.9 to about 0.935 g/cc, such comono- 
mer units being an aliphatic hydrocarbon olefin of from 4 to 8 carbon atoms, including iso- 
mers in that range. These LLDPE polymers are recognised in the art as having excellent 
strength, resistance to tear propagation as shown by Dart Impact and Elmendorf Tear, and 



exhibit good resistance to tearing or puncturing when stressed against articles having pro- 
— tuberances. — I - — — - 



Preferably, component (b) is added to component (a) in an amount of from 0.01 to 4 % 9 for 

" *- 
example from 0.1 to 4 %, preferably from 0.5 to 3 %, based on the weight of component (a). 

• . • . ■ • , 

Advantageously, component (c) is added to component (a) in an amount of from 0.01 to 4 %, 
for example from 0.1 to 4 %] preferably from 0.5 to 3 %, based on the weight of component 
(a). 

The present compositions may comprise other known anti-fog additives, such as sorbitan es- 
ters, polyoxyalkylene fatty acid esters, alkoxylated phenols, mixed mono-, di- p or triglycerides, 
fatty acid esters of polyhydroxy alcohols, other polyalkoxylated compounds and the like. 

WO-A-01/57124, incorporated herein by reference, discloses plastic films for food protection 
that comprise ultraviolet light absorbers. The present films with fog, mist and cloud resi- 
stance may also contain further appropriate additives such as ultraviolet light absorbers, 
hindered amine light stabilizers, antioxidants, processing aids and other additives as dis- 
closed in WO-A-01/57124. 

For example, the compositions of the invention may optionally also contain from 0.01 to 10%, 
preferably from 0.025 to 5%, and especially from 0.1 to 3% by weight of various conventional 
stabilizer coadditives, such as the materials listed below, or mixtures thereof. 

1 . Antioxidants 

1.1. Alkylated monophenols. for example 2,6-di-tert-butyl-4-methylphenol, 2-tert-butyl-4,6-di- 
methylphenol, 2,6-di-tert-butyl-4-ethylphenol, 2,6-dl-tert-butyl-4-n-butylphenol, 2,6-di-tert-bu- 
tyl-4-isobutylphenol, 2,6-dicyclopentyl-4-methylphenol, 2-(a-methylcyclohexyl)-4,6-dimethyl- 
phenol, 2,6-dioctadecyl-4-methylphenol, 2,4,6-tricyclohexylphenol, 2,6-di-tert-butyl-4-meth- 
oxymethylphenol, nonylphenols which are linear or branched in the side chains, for example, 
2;6-di-nonyl-4-methylphenol, 2 f 4-dimethyl-6-(1 '-methylundec-1 -yl)phenol, 2,4-dimethyl-6-(1 
methylheptadec-V-ylJphenol, 2,4-dimethyl-6-(r-methyItridec-V-yl)phenol and mixtures there- 
of. 



1.2. Allwlthiomethvlphenols . for example 2 f 4-dioctylthiomethyl-6-tert-buty!phenol l 2,4-dioctyl- 
thtomethyl-6-methylphenbl, 2,4^ioctylthiomethyN6-ethylphenol r 2 f 6-dModecylthiomethyl-4- 
nonylphenol. - 

1.3. Hvdroauinones and alkylated hvdroQuInones . for example 2 > 6-di-tert-butyl-4-methoxy- 
phenol, 2 f 5-di-tert-butylhydroquinone t ^2 f 5-di-tert^amylhydroqulnone l 2,6-dfphenyl-4-octade- 
cyloxyphenol, 2,6-di-tert-butylhydroquinone. 2,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert-bu- 
tyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyphenyl stearate, bis(3,5<IMert-butyl-4-hydr- 
oxy-phenyl) adipate. 

1.4. Tocopherols , for example a-tocopherol, p-tocopherol, y-tocopherol. S-tocopherol and 
mixtures thereof (vitamin E), 



1.5. Hvdroxvlated thiodiohenvl ethers , for example 2 l 2'-thlobis(6-tert-butyl-4-methyIphenoI) > 
2,2'-thiobis(4-octylphenoi), 4,4Mhiobis(6-tert-butyl-3-methyl^^^ 

methylphenol), 4 > 4 , -thiobis(3,6-di-sec-amylphenol) f 4,4 , -bis(2,6-dimethyl-4-hydroxyphenyl)- 
isulfide. 

1 .6. Alkvlideneblsphenols . for example 2,2 , -methylenebis(6-tert-butyl-4-methylphenol), 2,2V . 
methylenebis(6-tert-butyl-4-ethyIphenol), 2,2 , -methylenebis[4-methyl-6-(a-methylcyclohexyl)- 
phenoQ, 2,2-methylenebis(4-methyl-6-cyclohexytphenol), 2,2'-methylenebis(6-nonyl-4-meth- 
ylphenol), 2 l 2-methylenebis(4,6-di-tert-butylphenol) > 2,2'-ettiylidenebis(4,6-di-tert-butyphe- 
nol), 2,2 , -ethylldenebis(6-tert-butyl-4-isobutylphenol), 2,2-methylenebis[6-(a-methylbenzyl)-4- 
nonylphenol], 2,2 , -methylenebis[6-(a,a-dimethylbenzylH-nonylphenol], 4,4'-methylenebis- 
(2,6-di-tert-butylphenol), 4,4 , -methylenebis(6-tert-butyl-2-methylphenol), 1 ,1 -bis(5-tert-butyl- 
4-hydroxy-2-methylphenyl)butane, 2,6-bis(3-tert-butyl-5-methyI-2-hydroxybenzyl)-4-methyl- 
phenol, 1 ,1 ,3-tris(5-tert-butyl-4«hydroxy-2-methylphenyl)butane, 1 ,1 -bis(5-tert-butyl-4-hydr- 
oxy-2-methyl-phenyl)-3-n-dodecylmercaptobutane, ethylene glycol bistS.S-bisfS'-tert-butyW- 
hydroxyphenyl)butyrate], bls(3-tert-butyl-4-hydroxy-5-methyl-phenyl)dicyclopentadiene, bis[2- 
(3'-tert-buty!-2 -hydroxy-S'-methylbenzyO-e-tert-butyl^methylphenynterephthalate, 1 ,1 -bis- 
(3,5-dimethyl-2-hydroxyphenyl)butane, 2,2-bis(3,5-di-tert-butyl-4-hydroxyphenyl)propane, 
2,2-bis-(5-tert-butyl-4-hydroxy2-methylphenyl)-4-n-dodecylmercaptobutane, 1 , 1 ,5,5-tetra(5- 
tert4>utyl-4-hydroxy-2-methylphenyl)pentane* 



-10- 



-1V7T-Q^I-and-S4re^ 

benzyl ether, octad^yl-4-hydroxy-3£^^ tridecyi-4-hydroxy- 
3,5-dhtert-butylbenzylmercaptoacetate, trista.S-di^ert-butyM-hydrox^enzyfJamlne, bfs(4- 
tert-butyl-a-hydroxy^^dimethylbenzyOdithioterephthalate, bis(3 f 5-di-tert-butyl-4-hydroxy- 
benzyl)suifide f isooctyl-S^-di-tert-butyl^-hydroxyben^lifiercaptoacetate. 

1.8. Hvdroxvbenzvlated malonates. for example dioctadecyl-2 f 2-bis(3 t 5<Ii-tert-butyI-2-hy- 
droxybenzyl)malonate, di-octadecyl-2-(3-tert-butyl-4-hydroxy^ di- 
dodecylmercaptoethyl^-bis^.S-di-ter^ bis[4-(1 ,1 ,3,3-tetra- 
methylbutyl)phenyI]-2,2-bis(3,5-di-tert-bu^ 

1.9. Aromatic hvdroxvbenzvl compounds, for example 1 ,3,5-tris(3,5<Ii-tert45utyl-4-hydro^ 

benzyi)-2,4,6-trimet hylbenzene, l^-b isCS^di'tert-butyl^hydroxybe nzyQ^^.S.S'tetra- 

methylbenzene, 2,4 l 6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)phenoI. 

1.10. Triazine compounds, for example 2 f 4-bis(octylmercapto)-6-(3,5-di-tert-butyl-4-hydroxy- 
anilino)-1 ,3,5-triazine, 2-octyImercapto-4,6-bis(3,5-di-tert-butyl-^hydroxyanilino)-1 f 3,5-tri- 
azine, 2-octy!mercapto-4,6-bis(3,5-dt-tert-butyl-4-hydroxyphenoxy)-1 ,3,5-triazine, 2,4,6-tris- 
. (3,5-di-tert-butyl-4-hydro^ 1 ?l 3,5:tris(3 f 5:dttert-butyl 
zyl)isocyanurate, 1 > 3 > 5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate l 2,4,6-tris- 
(3 f 5-dl-tert-butyl-4-hydroxyphenylethyl)-1 ,3,5-triazine, 1 ,3,5-tris(3,5-dhtert-butyl-4-hydroxy- 
pheny!proplonyl)-hexahydro-1 ,3,5-triazine, 1,3,5-tris(3,5-dicyciohexyl-4-hydroxybenzyl)iso- 
cyanurate. 

1.11. Benzvlphosphonates. for example dimethyl-2,5-di-tert-butyl-4-hydroxybenzylphospho- 
nate, diethyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonate, dioctadecyl3,5-di-tert-butyI-4-hy- 
droxybenzylphosphonate, dioctadecyl-5-tert-butyl-4-hydroxy-3-methylbenzylphosphonate, the 
calcium salt of the monoethyl ester of 3,5-di-tert-butyl-4-hydroxybenzylphosphonic acid. 



1.12. Acvlaminophenols . for example 4-hydroxylauraniIide, 4-hydroxystearanllide, octyi N- 
(3,5-di-tert-butyl-4-hydroxyphenyl)carbamate. 



1.13, Esters of 6-f3.5>di>tQrt>butvl-4-hvdroxvDhenvltoroDionic acid with mono- or polyhydric 
alcohols, e.g. with rjiethanol, ethanol, n-octanol, i-octanol, octadecanol, 1 ,6-hexanediol, 1,9- 
nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethy- 
lene glycol, triethylene glycol, pentaerythritoi, tristhydroxyethyOisocyanurate, N,N -bis(hy- 
droxyethyl)oxamide, 3-thiaundecanol, 3-thiapehtadecanol, trimethylhexanediol, trimethylol- 
profane, 4-hydroxymethy 1-1 -phospha-2*6,7-trioxabicyclo[2.2.2]octane. 

1.14, Esters of B-(5-tert-butvl-4-hvdroxv-3-methvlDh envnDrooionic acid with mono- pr poly- 
hydric alcohols, e.g. with methanol, ethanol, n-octanol, l-octandl, octadecanol, 1 ^hexanedi- 
ol, 1,9-nonanediol, ethylene glycol, 1 ,2-propanediol, neopentyl glycol, thiodiethylene glycol, 
diethylene glycol, triethylene glycol, pentaerythritoi, tris(hydroxyethyl)isocyanurate, N,N-bis- 
(hydroxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethyl- 
olpropane, 4-hydroxymethyl-1 -phospha-2,6,7-trioxabicyclo[2.2.2]octane; 3,9-bis[2-{3-(3-tert- 
butyl-4-hydroxy-5-methylphe nyl)propionyloxy}-1 ,1 -d imethylethyl]-2,4,8,1 0-tetraoxas piro[ 5.5]- 
undecane. 



1.15. Esters of B-(3.5-dicvclohexvl-4-hvdroxvphenvnDroDionic acid with mono- or polyhydric 
alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1 ,6-hexanediol, 1 ,9-nonanediol, 
ethylene glycol, 1 ,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, tri- 
ethylene glycol, pentaerythritoi, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox- 
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy- 
droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane. 

1.16. Esters of 3.5-di-tert-butvl-4-hvdroxvohenvl acetic acid with mono- or polyhydric alco- 
hols, e.g. with methanol, ethanol, octanol, octadecanol, 1 ,6-hexanediol, 1,9-nonanediol, 
ethylene glycol, 1 ,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, 
triethylene glycol, pentaerythritoi, tris(hydroxyethyl)isocyanurate, N,N'-bis(hydroxyethyl)ox- 
amide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hy- 
droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane. 

1.17. Amides of B-f3.5-dl-tert-butvl-4-hvdroxvphenvnproolonic acid e.g. N.N'-bisCS^-di-tert- 
butyl-4-hydroxyphenylpropionyl)hexamethylenediamide, N,N-bis(3,5-di-tert-butyl-4-hydroxy- 
phenylpropionyl)trimethylenediamide, N^^bistS^-di-tert-butyl^-hydroxyphenylpropionylJhy- 
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drazide, N,N'-bis[2-(3-[3,5<li-tert-butyl-4-hydroxyphenynpropionytoxy)ethylloxamide (Nau- 

^gard?XLLt,-SuppliedJ3y_Unitoyal) 

1.18. Ascorbic acid (vitamin 

« 

1-19. Aminic antioxidants, for example N^'-di-isopropyl-p-phenylenediamine, N.N'-di-sec-bu- 
tyl-p-phenylenediamine, N,N'-bis(1 ,4<limethylpentyl)-p-P he nylenediamIne l N,N -bis(1 -ethyl-3- 
methylpentyl)-p-phenylenediamine, N.N'-bisCI-methylheptyO-p-phenylenediamine, N.N'-dicy- 
clohexyl-p-phenylenediamine, N.N'-diphenyl-p-phenylenediamine, N t N'-bis(2-naphthyl)-p- 
phenylenediamine, N-isopropyl-N'-phenyl-p-phenylenediamine, N-(1 ,3-dimethylbutyl)-N -phe- 
nyl-p-phenylenediamine, N-(1 -methylheptyl)-N'-phenyl-p-phenylenediamine, N-cyclohexyl-N- 
phenyl-p-phenylenediamine, 4-(p-toluenesulfamoyl)diphenylamine, KN'-dimethyl-N.N'-di- 
sec-butyl-p-phenylenediamine, diphenylamine, N-allyldiphenylamine, 4-Isopropoxydiphenyl- 
amine, N-phenyI-1-naphthylamine, N-(4-tert-octylphenyl)-1-naphthylamine, N-phenyl-2-naph- 
thylamine, octylated diphenylamine, for example p.p'-di-tert-octyldiphenylamine, 4-n-butyl- 
aminophenol, 4-butyrylaminophenol, 4-nonanoylaminophenol, 4-dodecanoylaminophenol, 4- 
octadecanoylaminophenol, bis(4-methoxyphenyl)amine, 2,6-dhtert-butyI-4-dimethylamino- 
methylphenol, 2,4'-diaminodiphenylmethane, 4 f 4 , -diaminodiphenylmethane f NXN'.NMetra- 
methyM^'-diaminodiphenylmethane, 1 ,2-bis[(2-methylphenyl)amino]ethane, 1 ,2-bis(phenyl- 
amino)propane, (o-tolyl)biguanide, bis^-tV^'-dirnethylbutyOphenyllamine, tert-octylated N- 
phenyl-1-naphthylamine, a mixture of mono- and dialkylated tert-butyt/tert-octyldiphenyl- 
amines, a mixture of mono- and dialkylated nonyldiphenylamines, a mixture of mono- and 
dialkylated dodecyldiphenylamines, a mixture of mono- and dialkylated isopropyl/isohexyl- 
diphenylamines, a mixture of mono- and dialkylated tert-butyldiphenylamines, 2,3-dihydro- 
3,3-dimethyl-4H-1 ,4-benzothiazine, phenothiazine, a mixture of mono- and dialkylated tert- 
butyl/tert-octylphenothiazlnes, a mixture of mono- and dialkylated tertoctylphenothiazines, N- 
allylphenothiazine, N,N,N\N'-tetraphenyl-1 ,4-diaminobut-2-ene, N,N-bis(2,2,6,6-tetramethyl- 
piperid-4-yl-hexamethylenediamine, bis(2,2,6,64etramethytpiperid-4-yl)sebacate, 2,2,6,6- 
tetramethylpiperidin-4-one, 2,2 l 6,6-tetramethylpiperidin-4-ol. 

2. UV absorbers and light stabilisers 



2.1 . 2-(2 l -Hvdroxvphenvnbenzotriazoles , for example 2-(2 , -hydroxy-5 , -methylphenyl)benzo- 
triazole, 2-(3 , ,5'-di-tert-butyl-2 , -hydroxyphenyl)benzotriazole, 2-(5 , -tert-butyl-2 , -hydroxyphe- 
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nyl)benzotriazole, 2-(2'-hydroxy-5'-(1 ,1 ,3,3-tetramethylbutyl)phenyi)benzotriazoIe, Z-iS'^-di- 
tert-butyt^'-hydroxyphenyiJ-S-chlorobenzotriaizofe. a^S'-tert-butyl-a-hydroxy-S-methylphe- 
nyl)-5-ch!orobenzotriazole, a-Ca'-sec-butyl-S'-tert-butyl-a-hydroxyphenylJbemotriazole, 2-(2 l - 
hydroxy^4-octyloxyphehyl)benzotriazole, 2-(3\5^di-tert-amyI-2 , -hydroxyphenyl)bonzotriaz6!e, 
2-(3\5'-bis(a,a<limethylben^ 2-(3 , -tert-butyl-2 , -hydroxy-5- 
(a-octyloxycarbonylethylJphenyO-S-chlorobenzotriazole, 2-(3Mert-butyl-542-(2-ethy!hexyl- 
oxy)carbonylethyl]-2-hydroxyphenyl)-5-ch!orobenzotriazole, 2-(3'-tert-butyl-2-hydroxy-5-(2- 
mettioxycarbonylethyOphenyO-S-chlorobenzotriazole, 2-(3Mert-butyl-2 , -hydroxy-5-(2-meth- 
, oxycarbonylethyl)phenyl)benzotriazole, . 2-(3Mert-butyl-2-hydroxy^ 
ethyl)phenyl)benzotriazole, 2-(3Mert-butyl-542-(2-ethylhexyto^ 

phenyl)benzotriazole, 2-(3 , -dodecyl-2 , -hydroxy-5 , -methylphenyl)benzotriazo!e, 2-(3'-tert-butyI- 
2 -hydroxy-5'-(2-isooctyloxycarbonylethyl)phenylbenzotriazole i 2,2 , -methyIenebis[4-(1 ,1 ,3,3- 
tetramethy!butyl)-6-benzotriazole-2-ylphenol]; the transesterification product of 2-[3'-tert-bu- 
tyl-5-(2-methoxycarbonylethyl)-2'-hydroxyphenyl]-2H-benzoW with polyethylene glycol 

300; [r— CH 2 CH^COO-CH 2 CH2^ , where R = S'-tert-butyW-hydroxy-S^H-benzotri- 

azol-2-ylphenyl, 2-[2 , -hydroxy-3 , -(a,a-dimethylbenzyl)-5 , -(1 ,1 ,3,3-tetramethylbutyl)phenyl]- 
benzotriazole; 2-[2'-hydroxy-3 -(1 ,1 > 3,3-tetramethylbutyl)-5 , -(a,a-dimethylbenzyl)phenyl]ben- 
zotriazole. 

2.2. 2-HvdroxvbenzoDhenones » for example the 4-hydroxy, 4-methoxy, 4-octyloxy f 4-decyl- 
oxy, 4-dodecyloxy, 4-benzyloxy, 4,2\4 -trihydroxy and 2 p -hydroxy-4,4 , -dimethoxy derivatives. 

2.3. Esters of substituted and unsubstituted benzoic acids, for example 4-tert-butyIphenyl 
salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoyl resorcinol, bis(4-tert-butylben- 
zoyl)resorcinol, benzoyl resorcinol, 2,4-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzo- 
ate, hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate, octadecyl 3,5-di-tert-buty!-4-hydroxyben- 
zoate, 2-methyl-4 J 6-di-tert-butylphenyl 3,5-dMert-butyl-4-hydroxybenzoate. 

2.4. Acrvlates. for example ethyl a-cyano-fi.P-diphenylacrylate, isooctyl a-cyano-0,p-diphe- 
nylacrylate, methyl a-carbomethoxycinnamate, methyl a-cyano-p-methyl-p-methoxycinna- 
mate, butyl .a-cyano-p-methyl-p-methoxycinnamate, methyl a-carbomethoxy-p-methoxycin- 
namate and N-(3-carbomethoxy-p-cyanovinyl)-2-methylindoline. 
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2.5. Nickel compounds , for example nickel complexes of 2 l 2 , -thfobis[4-(1 ( 1 ( 3 ( 3-tetramethyl- 
butyl)phenol]-suoh-as-the-1 : ^ — 

butylamine, triethanolamine or N-cyclohexyldiethanolamine, nickel dibutyldfthiocarbamate, 
nickel salts, of the monoafkyl esters, e.g. the methyl or ethyl ester, of 4-hydroxy-3 l 5-di-tert- 
butylbenzylphosphonic acid, nickel complexes of ketoximes, e.g. of 2-hydroxy-4-methylphe- 
nylundecylketoxime, nickel complexes of i-phenyl-4-lauroyl-5-hydroxypyrazole, with or with- 
out additional ligands. 

2.6. Stericallv hindered amines , for example bis(2,2,6 l 6-tetramethyl-4-piperidyl)sebacate, 
bis^^.S.e-tetramethyl^-piperidyOsuccinate, bis(1,2,2,6,6-pentamethyl-4-piperidyl)sebacate f 
bis(1 -octyloxy-2,2, 6, 6-tetramethyl-4-piperidyl jsebacate, bis(1 ^^^e-pentamethyM-piperidyl) 
n-butyl-3,5-dl-tert-butyl-4-hydroxybenzylmaIonate f the condensate of 1-(2-hydroxyethyl)- 
2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid, linear or cyclic condensates of 
N,N , -bis(2 J 2,6,6-tetramethyt-4-piperidyl)hexamethylenediamine and 4-tert-octylamino-2,6-di- 
chloro-1 ,3,5-triazine, tris(2,2,6,6-tetramethyl-4-piperidyl)nitriIotriacetate, tetrakis(2,2,6,6-tetra- 
methyI-4-piperidyl)-1 ,2,3,4-butanetetracarboxylate, 1 ,1 -(1 ,2*ethanediyl)-bis(3,3,5,5-tetrame- 
thylpiperazinone), 4-benzoyl-2,2 l 6,6-tetramethylpiperidine, 4-stearyloxy-2,2,6,6-tetramethyI- 
piperidine, bis(1,2,2,6,6-pentamethylpiperidyl)-2^ 

malonate, 3-n-octyl-7,7,9,9-tetramethyl-1 > 3,8-triazaspiro[4.5]decane-2,4-dione, bis(1 -octyi- 
_ fc . .o^r2,2,6,6«tetramethylpiperidyI)sebacate, bis(1 : octylo^-2,2,6,6-tetra^ 

nate, linear or cyclic condensates of N > N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylene- 
diamine and 4-morpholino-2 J 6-dichloro-1 ,3,5-triazine, the condensate of 2-chloro-4,6-bis(4-n- 
butylamino-2,2,6,6-tetramethylpiperidyl)-1 ,3,5-triazine and 1 ,2-bis(3-aminopropylamino)- 
ethane, the condensate of 2-chIoro-4 > 6-di-(4-n-butylamino-1,2,2,6,6-pentamethylpiperidyl)- 
1 ,3,5-triazine and 1 ,2-bis(3-aminopropylamino)ethane, 8-acetyJ-3-dodecyl-7,7,9,9-tetrame- 
thyl-1 ,3,8-triazaspiro[4.5]decane-2,4-dione, 3-dodecyl-1 -(2,2,6,6-tetramethyl-4-piperidyl)pyr- 
rolidine-2,5-dione, 3-dodecyM -(1 ^^^^-pentamethyM-piperidylJpyrrolidine^.S-dione, a 
mixture of 4-hexadecyloxy- and 4-stearyloxy-2,2,6,6-tetramethylpiperidine, a condensate of 
N,N , -bis(2 f 2,6 J 6-tetramethyl-4-piperidyI)hexamethylenediamine and 4-cyclohexylamino-2,6- 
dich!oro-1,3,5-triazine, a condensate of 1,2-bis(3-aminopropylamino)ethane and 2,4,6-tri- 
chloro-1 ,3,5-triazine as well as 4-butylamino-2,2 J 6,6-tetramethylpiperidine (CAS Reg. No. 
[136504-96-6]); a condensate of 1 ,6-hexanediamine and 2,4,6-trichloro-1 ,3,5-triazine as well 
as N,N-dibutylamine and 4-butylamino-2,2 l 6,6-tetramethylpiperidine (CAS Reg. No. 
[192268-64-7]); N-(2,2,6,6-tetramethyl-4-piperidyl)-n-dodecylsuccinimide, N-(1 ,2,2,6,6-penta- 
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methyf-4-piperidyl)-n-dodecylsuccininniide, 2-undecyl-7,7,9,9-tetramGthyI-l-oxa-3,8-d1a2a-4- 
oxo-spiro[4,5]decane, a reaction product of 7,7,9,9-tetramethy>-2-cycloundecyl-1-oxa-3,8- 
diaza-4-oxospiro[4,5]decane and epichlorohydrin, 1,1-bis(1,2,2,6.6-pentamethyt-4-piperidyl- 
oxycarbonyl)-2-(4-methpxyphenyl)ethene, N 1 N'-bis-formyl-N,N , -bis(2,2,6,6-tetramethyl-4-pi- 
peridyl)hexamethytenediamine, a diester of 4-methoxymethylenemalonic acid with 1,2,2,6,6- 
pentamethyl-4-hydroxypiperidine, poly[methylpropyl-3-oxy-4-(2,2,6,6-tetramethyl-4-piperi- 
dyl)]sitoxane, a reaction product of maleic acid anhydride-cc-olefin copolymer with 2,2,6,6- 
tetramethyl-4-aminopiperidine or 1 ,2,2,6,6-pentamethyM-aminopiperidine. 

2.7. Oxamides . for example 4,4'-dioctyloxyoxanilide, 2,2'-diethoxyoxanilide, 2,2'-dioctyloxy- 
5,5'-di-tert-butoxaniIide, 2,2'-didodecyloxy-5,5 , -di-tert-butoxanilide, 2-ethoxy-2'-ethyloxanilide, 
N,N'-bis(3-dimethylaminopropyl)oxamide, 2-ethoxy-5-tert-butyl-2-ethoxanilide and its mixture 
with 2-ethoxy-2'-ethyi-5,4'-di-tert-butoxanilide, mixtures of o- and p-methoxy-disubstituted 
oxanilides and m ixtures of o- and p-etho xy-disubstituted oxanilides. 

2.8. 2-(2-HvdroxvDhenvlV1 ,3.5-triazines. for example 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)- 
1,3,5-triazine, 2-(2-hydroxy^4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2- 
(2,4-dihydroxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triaane, 2,4-bis(2-hydroxy-4-propyl- 
oxyphenyl)-6-(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4- 
methylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)- 
1 ,3,5-triazine, 2-(2-hydroxy-4-tridecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1 ,3,5-triazine, 2- 
[2-hydroxy-4-(2-hydroxy-3-butyloxypropoxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-triazine, 2-[2- 
hydroxy-4-(2-hydroxy-3-octyloxypropyloxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-triazine 2-[4- 
(dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxyphenyl]-4,6-bis(2,4-dimethylphenyl) : 

1 ,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-dodecyloxypropoxy)phenyl]-4,6-bis(2,4-dimethyl- 
phenyl)-1 ,3,5-triazine, 2-(2-hydroxy-4-hexyloxy)phenyl-4,6-diphenyl-1 ,3,5-triazine, 2-(2-hy- 
droxy-4-methoxyphenyl)-4,6-diphenyl-1,3,5-triazine, 2,4,6-tris[2-hydroxy-4-(3-butoxy-2-hy- 
droxypropoxy)phenyQ-1 ,3,5-triazine, 2-(2-hydroxyphenyl)-4-(4-methoxyphenyl)-6-phenyl- 
1 ,3,5-triazine, 2-{2-hydroxy-4-[3-(2-ethylhexyl-1 -oxy)-2-hydroxypropyloxy]phenyl}-4,6-bis(2,4- 
dimethylphenyl)-1 ,3,5-triazine. 



3. Metal deactivators , for example N.N'-diphenyloxamide, N-salicylal-N'-salicyloyl hydrazine, 
N,N'-bis(salicyloyl)hydrazine, N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hydrazlne, 
3-salicyloylamino-1,2,4-triazole, bis(benzylidene)oxalyl dihydrazide, oxanilide, isophthaloyl 
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dlhydrazide, sebacoyl bisphenylhydrazide, N,W-diacetytadipdyl dihydrazlde, N,N'-bis(salicyl- 
oyOoxalyl-dihydraziderNhN l -bis(s^ — — 

4. Phosphites and ohosphonites. for example triphenyl phosphite, diphenylalkyl phosphites, 
phenyldialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite, trioctadecyl phos- 
phite, distearylpentaerythritol diphosphite, tris(2,4-di-tert-butylphenyl) phosphite, diisodecyl 
pentaerythritol diphosphite, bis(2,4-di-tert-buty1phenyl)pentaerythritol diphosphite, bis(2,4-di- 
cumylphenyl)pentaerythritol diphosphite, bis(2,6^i-tert-butyl-4-methylphenyl)pentaeiythritol 
diphosphite, diisodecyloxypentaerythritol diphosphite, bis(2,4-di-tert-butyl-6-methylphenyl)- 
pentaerythritol diphosphite, bis(2,4,6-tris(tert-butylphenyl)pentaerythritol diphosphite, tristea- 
ryl sorbitol triphosphite, tetrakis(2,4-di-tert-butylphenyl) 4,4'-biphenylene diphosphonite, 6- 
isooctyloxy-2,4,8,1 0-tetra-tert-butyl-1 2H-dibenz[d,g]-1 ,3,2-dioxaphosphocin, bis(2,4-di-tert- 
butyl-6-methylphenyl)methyl phosphite, bis(2,4-di-tert-butyl-6-methylphenyl)ethyl phosphite, 
6-fluoro-2,4,8,1 0-tetra-tert-butyl-12-methyl-dibenz[d,g]-1 ,3,2-dioxaphosphocin, 2,2', 2"-nitrllo- 
[triethyltrisfa.SSS.S'-tetra-tert-butyl-l.r-biphenyl^^'-diyOphosphlte], 2-ethylhexyl(3,3\5,5 , -te- 
tra-tert-butyl-1 ,1 '-biphenyl^'-dlyOphosphite, 5-butyl-5-ethyl-2-(2,4,6-tri-tert-butylphenoxy)- 
1 ,3,2-dioxaphosphirane. 

5. Hvdroxvlamines . for example, N.N-dibenzylhydroxylamine, N,N-diethylhydroxylamine, N,N- 
dioctylhydroxyjamine^ N^N-dilaurylhydroxylamine, N;N-ditetradecylhydrox^amine, N,N- 
dihexadecylhydroxylamine, N,N-dioctadecylhydroxylamine, N-hexadecyl-N-octadecylhydrox- 
ylamine, N-heptadecyl-N-octadecylhydroxylamine, N,N-dialkylhydroxylamine derived from 
hydrogenated tallow amine. 

6. Nitrones . for example, N-benzyl-alpha-phenylnitrone, N-ethyl-alpha-methylnitrone, N-octyl- 
alpha-heptylnitrone, N-lauryl-alpha-undecylnitrone, N-tetradecyl-alpha-trldecylnitrone, N- 
hexadecyl-alpha-pentadecylnitrone, N-octadecyl-alpha-heptadecylnitrone, N-hexadecyl-al- 
pha-heptadecylnitrone, N-ocatadecyl-alpha-pentadecy!nitrone, N-heptadecyl-alpha-hepta- 
decylnitrone, N-octadecyl-alpha-hexadecylnitrone, nitrone derived from N,N-dfalkylhydroxyl- 
amine derived from hydrogenated tallow amine. 



7. Thiosvneraists . for example, dilauryl thiodipropionate or distearyl thiodipropionate. 
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8. Peroxide scavengers, for example esters of p-thiodipropionic acid, for example the lauryl, 
stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc salt of 2-mercapto- 
benzimidazole, zinc dibutyldithiocarbamate, dioctadecyl' disulfide, pentaerythritol tetrakis(0- 
dodecylmercapto)propionate. 

» 

- '**■'■"••.' 

9. Polvamide stabilisers , for example, copper salts in combination with iodides and/or phos- 

phorus compounds iahd salts of divajent manganese. 

10. Basic co-stabilisers, for example, melamine, polyvinylpyrrolidone, dicyandiamide, trlallyl 
cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes, alkali 
metal salts and alkaline earth metal salts of higher fatty acids, for example calcium stearate, 
zinc stearate, magnesium behenate, magnesium stearate, sodium ricinoleate and potassium 
palmitate, antimony pyrocatecholate or zinc pyrocatecholate. 



11, Nucleating agents, for example, inorganic substances, such as talcum, metal oxides, 
such as titanium dioxide or magnesium oxide, phosphates, carbonates or sulfates of, prefe- 
rably, alkaline earth metals; organic compounds, such as mono- or poiycarboxylic acids and 
the salts thereof, e.g. 4-tert-butylbenzoic acid, adipic acid, diphenylacetic acid, sodium suc- 
cinate or sodium benzoate; polymeric compounds, such as ionic copolymers (ionomers). 
Especially preferred are l^^^-bista'^-dimethylbenzylidenejsorbitol, 1 ,3:2,4-di(paramethyl- 
dibenzylldene)sorbitol and 1 ,3:2,4-di(benzylidene)sorbitol. 

12, Fillers and reinforcing agents, for example, calcium carbonate, silicates, glass fibres, 
glass bulbs, asbestos, talc, kaolin, mica, barium sulfate, metal oxides and hydroxides, carbon 
black, graphite, wood flour and flours or fibers of other natural products, synthetic fibers. 

13. Other additives , for example, plasticisers, lubricants, emulsifiers, pigments, rheology 
additives, catalysts, flow-control agents, optical brighteners, flameproofing agents, antistatic 
agents and blowing agents. 

14. Benzofuranones and tndollnones . for example those disclosed in U.S. 4,325,863; 
U.S. 4,338,244; U.S. 5,175,312; U.S. 5,216,052; U.S. 5,252,643; DE-A-4316611; 
DE-A-4316622; DE-A-431 6876; EP-A-0589839 or EP-A-0591102 or 3-[4-(2-acetoxyethoxy)- 
phenyll-SJ-di-tert-butylbenzofuran^-one, 5,7-di-tert-butyl-3-[4-(2-stearoyloxyethoxy)phenyl]- 
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benzofuran-2-one, 3,3 , -bis[57^-tert-butyr-3-(4-[2-hydroxyethoxy]phenyl)benzofuran-2-one], 
~5;7^i-tert=butyl=3=^^ 

di?tert-buty!benzofuran-2-one, 3-(3,5-dimethyl-4-pivaloytoxyph^ 

furan-2^one, 3-(3,4-dimethylpbe^ 3-(2,3-dimethy!phe- 
nyl)-5 f 7-di-tert-butylbenzofuran-2-one. 

The mixing 5f the anti-fog agents into component (a) is done by mixing it into molten compo- 
nent (a) by commonly used techniques such as roll-milling, mixing in a Banbury type mixer, 
or mixing in an extruder barrel and the like. The heat history (time at which held at elevated 
temperature) can be shortened by mixing the anti-fog agent with unheated component (a) 
particles so as to achieve substantially even distribution of the agent in the mass of compo- 
nent (a), thereby reducing the amount of time needed for intensive mixing at molten tempe- 
rature. 

Conveniently, the anti-fog agent can also be added substantially simultaneously or sequen- 
tially with any other additives (colorants, tackifiers, slip agents, block agents, and the like) 
which may be desired in certain instances. The anti-fog agents may also be preblended with 
other additives and the blend then added to the polymer. It is contemplated that in some 
instances these anti-fog agents should have the additional benefit of aiding the other addi- 
tives to become more easily or evenly dispersed or dissolved in component (a). For easier 
batch-to-batch control of quality, it may be preferred to employ concentrated masterbatches 
of component (a)/agent blends which are subsequently blended, as portions, to additional 
quantities of component (a) to achieve the final desired formulation. The masterbatch, or the 
neat additives, may be injected into freshly prepared component (a) while component (a) is 
still molten and after it leaves the polymerisation vessel or train, and blended therewith be- 
fore the molten component (a) is chilled to a solid or taken to further processing. 

It is well known in the art that polybutene or polyisobutylene is an effective tackifier or cling 
agent when mixed in polyethylene. In packaging processes, good cling properties are de- 
sirable in instances wherein the film is expected to cling to itself until pulled apart or until 
heat-sealed, as the case may be. The polybutenes or polyisobutylenes usually employed for 
this purpose are generally used in small quantities of only a few percentage points of the 
total and are usually of low or relatively low molecular weight, having weight average mol 
weights in the range of from several hundred to a few thousand. The use of such tackifiers is 
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prpferred in certain of the formulations contemplated as being within the purview of the pre* 
sent invention, especially in meat packaging (and the like) where it is desired that substan- 
tially no liquid leaks occur during the packaging operation until heat-sealed, or during ship- 
ping, storage, and handling after being heat-sealed. " 

The making of films is well-known and includes the techniques of casting films as thin sheets 
through narrow slit died, and the blown-film technique wherein an extruded tube of molten 
polymer is inflated to the desired "bubble" diameter and/or film thickness before being cooled 
and collected or further processed. These present formulations are also suitable in coextru- 
sion fabrication of films wherein two or more films comprise a multi-layer structure. The anti- 
fog agents of the present invention can exude through an adjacent film layer which does not 
contain the anti-fog agent, thereby rendering the adjacent layer resistant to fogging. 

The films of this invention with anti-fog, anti-mist and anti-cloud properties are preferably 
used for greenhouse films. 

The present invention relates also to a process for the preparation of a film containing a poly- 
olefin, a polyvinylalcohol, a polyvinylester or mixtures thereof with anti-fog, anti-mist and anti- 
cloud properties which comprises incorporating in or applying to said film an effective amount 
of at least one linear ethoxylated alcohol and an effective amount of at least one fluorine- 
containing surfactant. 

A preferred embodiment of the present invention is likewise the use of a mixture of compo- 
nents (b) and (c) for the preparation of a film containing a polyolefin, a polyvinylalcohol, a po- 
lyvinylester or mixtures thereof with anti-fog, anti-mist and anti-cloud properties. 

The preferred components (b) and (c) for the use for the preparation and the process for the 
preparation of a film containing a polyolefin, a polyvinylalcohol, a polyvinylester or mixtures 
thereof with anti-fog, anti-mist and anti-cloud properties are the same as those described for 
the compositions comprising components (a), (b) and (c). 

The following examples illustrate the invention further. Parts or percentages relate to weight. 
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-Example-1^ — ^ — — — 

In order to evaluate the anti-fogging properties of the claimed compounds in LDPE films, 
they are incorporated in the polymer according the following procedure: Appropriate amounts 
of each compound are weighed and added to LDPE pellets (Riblene FF 29, supplied by 
Polimeri Europa, Milan, Italy), characterized by a density of 0.921 g/cm 3 and a melt flow 
index of 0,6 at 190°C, 2.16 kg, in order to obtain formulations containing 1, 1.5 or 2% by 
weight of each compound. The granules so obtained are blown in a semi-industrial Dolci 
blow-extruder at a maximum temperature of 210°C to give films of 150|mm thickness. 

Anti-fogging Test Method: Films are evaluated according to the hot fog test: A 250 ml glass 
beaker, containing about 50 ml of water and covered with the film to be evaluated, is im- 
mersed to about of its height in a water bath at 60°C. Rims are observed at defined inter- 
vals from the start of the experiment and a conventional notation ranging from A to E is 
assigned. A high number of hours at anti-fog rating of D/E is desired. It is seen that anti-fog 
additives [components (b) and (c)] of the present invention provide superior long lasting 
results. 
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WKat is claimed Is : 

1 . A film composition with anti-fog, anti-mist and anti-cloud properties comprising 

a) a polyolef in, a polyvinylalcohol, a polyvinylester or mixtures thereof, 

b) an effective amount of at least one linear ethoxyfated alcohol; and 

c) an effective amount of at least one fluorine-containing surfactant. 

2. A composition according to claim 1 , wherein component (b) is a compound of formula I 

CH 3 CH 2 (CH 2 CH2)a CH 2 CH 2 (OCH 2 CH 2 ) b OH (I) 
wherein a is 9 to 25 and b is 1 to 1 0. 

3. A composition according to claim 2, wherein a is 12 to 18 and b is 1 to 3. — — - 

4. A composition according to claim 1, wherein component (c) is an ethoxylated fluorine-con- 
taining alcohol or a fluorine-containing acrylate or methacrylate copolymer. 

5. A composition according to claim 1, wherein component (a) is polyethylene, polyvinylalco- 
hol, polyvinyl acetete or ethylene/vinyl acetate copolymer or mixtures thereof. 

6. A composition according to claim 1 , wherein the film is a greenhouse film. 

7. A process for the preparation of a film containing a polyolefin, a polyvinylalcohol, a poly- 
vinylester or mixtures thereof with anti-fog, anti-mist and anti-cloud properties which com- 
prises incorporating in or applying to said film an effective amount of at least one linear 
ethoxylated alcohol and an effective amount of at least one fluorine-containing surfactant. 

8. The use of a mixture of components (b) and (c) according to claim 1 for the preparation of 
a film containing a polyolefin, a polyvinylalcohol, a polyvinylester or mixtures thereof with 
anti-fog, anti-mist and anti-cloud properties. 
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Abstract of the Disctosure : * 

The instant invention discloses a film composition with anti-fog, anti-mist and anti-cloud 
properties comprising (a) a polyolefin, a polyvinylalcohol. a polyvinylester or mixtures thereof, 
(b) an effective amoiint^of at least one linear ethoxylated alcohol; and (o) an effective amount 
of at least one fluorine-containing surfactant. The films are useful as a greenhouse film for 
agricultural applications. 
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